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Fig 2. Separating healthy from OA: Volume (left: medial tibial), Entropy (right: medial half of medial tibial).
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volume, mean intensity, and entropy were calculated. Addition-
ally, to determine which area of the cartilage would contribute
more to homogeneity, the cartilage sheet was automatically di-
vided into a medial and a lateral section of equal width. The
precision of entropy was estimated by the inter-scan variability
from 31 knees re-scanned a week after the first scan.
Results: The p-values for separating different groups using the
whole medial compartment or only the medial section of the
compartment are given in Table 1. The correlation coefficient for
precision of entropy was 0.75 with a mean percentage difference
of 1.2%. Volume is compared to entropy in Fig 2.
Table 1. P-Values for separating KL 0 from KL 1 and Healthy from all OA.
Measure Medial Tibial Medial Tibial(medial half)
KL 0 vs KL 1
Volume 0.1 0.3
Mean Intensity 0.004 0.008
Entropy 0.0002 0.001
KL 0 vs KL >0
Volume 0.001 0.0005
Mean Intensity 0.2 0.1
Entropy 0.00001 0.000002
Conclusions: These results show that measurement of carti-
lage entropy enabled separation of healthy (KL 0) versus OA
(KL > 0), and in addition allowed for separation of healthy from
early OA (KL 1). Thus, entropy provides sensitivity and informa-
tion beyond that of volume quantifications. Specifically, cartilage
homogeneity, measured by entropy, is able to detect early OA
with a higher statistical significance than mean intensity or vol-
ume. From microscopic histology we perceive healthy cartilage
as more homogeneous than damaged cartilage. However, in
the macroscopic MR voxel intensities, the partial volume effect
causes the damaged cartilage to appear more homogeneous.
We propose that biochemical changes within the cartilage that
later results in loss of volumes, can be detected by cartilage het-
erogeneity. Thereby, cartilage homogeneity is a more sensitive
assessment technique than that of logical volume assessment
for detecting early OA.
P324 – Table 1
Pqct in tibio-femoral joint Osteophyte score 0 Osteophyte score 1 Osteophyte score 2 Osteophyte score 3 P value
(mean SD) (mean + SD) (mean + SD) (mean + SD)
Tibial total density 4% 279.47sd:47.05 293.34sd:48.38 286.03sd:48.82 313.4sd:48.23 0.01
Tibial trabecular density 4% 227.82sd:42.96 235.078sd42.57 237.76sd:38.42 252.99sd:44.56 0.06
Tibia cortical density 14% 1069.34sd:53.39 1074.93sd:49.88 1071.40sd:53.50 1098.99sd:46.31 0.30
Tibia cortical density 38% 1148.73sd:34.29 1147.51sd:32.49 1150.6sd:31.23 1143.72sd:22.79 0.90
Tibia polar strength strain index 14% 1592.42sd:412.86 1698.66sd:423.01 1614.77sd:413.91 1965.06sd:328.68 0.01
Tibial polar strength strain index 38% 1692.71sd:419.94 1815.98sd:458.15 1771.94sd:454.55 2192.31sd:451.38 0.00
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Purpose: Osteoarthritis (OA) has previously been shown to be
associated with an increase in areal bone mineral density as
assessed by DXA scanning. Large cohort studies however, have
failed to demonstrate a significant reduction in fracture risk. This
discrepancy does not appear to be explained by an increased risk
of falls in OA. We therefore assessed volumetric bone density and
polar strength strain index by peripheral quantitative computed
tomography (PQCT) in a large population based cohort study in
whom knee radiographs were available.
Methods: We studied subjects from the MRC Hertfordshire
Cohort Study, a group well characterised with regards to clinical
factors for osteoarthritis and osteoporosis. Subjects underwent
weight bearing extended knee x-rays which were graded for
radiographic osteoarthritis using the kellgren and lawrence scale
and for osteophyotes using the Baltimore scale. Minimum tibio-
femoral joint space width was measured using standard methods.
Bone density was assessed at the ipsilateral tibia and measured
using PQCT; measurements acquired included: tibial total and
trabecular density at the 4% site, tibial cortical density at the 14%
and 38% sites, and tibial polar strength strain index at the 14%
and 38% sites. The associations between groups were examined
using analysis of variance(ANOVA).
Results: We studied 313 men and 318 women with a mean
age of 65.6 and BMI 26.5. The prevalence of radiographic tibio-
femoral OA (K and L ≥ 2) was 16.6%, osteophytes (≥2) 14.3%
and joint space narrowing (JSW ≤ 2 mm) was 7.4%.
Osteoarthritis was associated with an increase in trabecular
bone density at the 4% site (241.7 gm/cm3 sd: 41.8 vs 229.2
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gm/cm3 sd: 42.5, p = 0.01), but not with cortical density at the
14% site (1080.6 gm/cm3 sd: 52.3 vs 1069.8 gm/cm3 sd: 52.4,
p = 0.08) and 38% site (1150.3 gm/cm3 sd: 30.6 vs 1148.2
gm/cm3 sd: 33.8, p = 0.60). Tibia polar strength strain index
was also increased significantly at the 14% site (1739.05 sd:
445.1 vs 1607.41 sd: 410.47, p=0.007) and 38% site (1872.57
sd: 4790.34 vs 1716.34 sd: 428.934, p=0.002).
Tibio-femoral osteophytosis was associated with a significant
increase in total and trabecular BMD at the 4% site but not in
cortical BMD at 14% and 38% sites (see table). Joint space
narrowing displayed a weaker association with trabecular bone
density and and no significant association with cortical bone
density. Multivariate analyses of PQCT values adjusted to BMI,
gender and age were performed and did not significantly alter
the results
Conclusions: Radiographic osteoarthritis is associated with an
increase in volumetric BMD assessed by PQCT. However, this
increase is confined predominantly to trabecular bone rather
than cortical bone. This association is driven predominently by
the presence of osteophytes rather than joint space narrowing.
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Purpose: It is unclear whether changes in measures of self-
reported pain used in clinical trials, such as the visual analogue
scale (VAS), are clinically relevant to patients. The Patient Ac-
ceptable Symptom State (PASS) was developed to assess a
meaningful clinical response from the patient’s perspective. A
set of symptom threshold scores has been proposed to indicate
when patients consider themselves to be well and satisfied with
treatment. The treatment of osteoarthritis (OA) pain and dis-
ease activity with lumiracoxib, celecoxib and placebo in terms of
sustained acceptable symptom state using the PASS criteria is
assessed here.
Methods: Data from two 13-week, international, multicentre,
randomized, double-blind, double-dummy, placebo-controlled,
parallel-group studies were pooled and analysed. The studies
included patients aged ≥18 years with symptomatic knee OA
(American College of Rheumatology criteria), OA pain intensity
in the target knee (≥40 mm on a 100 mm VAS), and requiring
analgesic therapy for ≥3 months. Patients were randomized to
receive lumiracoxib 100 mg once daily (od), lumiracoxib 100 mg
od following an initial dose of lumiracoxib 200 mg od for the first
2 weeks (100 mg od + initial dose), celecoxib 200 mg od or
placebo for 13 weeks. OA pain intensity in the target knee, pa-
tient’s global assessment of disease activity, both 100 mm VAS,
and the WOMAC™ LK 3.1 Function (difficulty in performing daily
activities) sub-scale score were assessed. The PASS thresholds
were defined as ≤32.3 mm (VAS) for OA pain intensity, ≤32.0 mm
(VAS) for the patient’s global assessment of disease activity and
P325 – Table 1. K-M estimates of the % of patients achieving treatment satisfaction, according to PASS criteria#
Lumiracoxib100 mg od Lumiracoxib100 mg od + initial dose Celecoxib200 mg od Placebo
(n=811) (n=805) (n=813) (n=806)
OA Pain intensity (K-M %) 32.88** 33.87*** 33.06** 26.61
Patient’s global assessment (K-M %) 31.55*** 30.04*** 29.71*** 21.99
WOMACTM Function score (K-M %) 31.86*** 31.70*** 29.61*** 22.08
#Sustained until the end of the 13-week treatment phase. **p<0.01; ***p<0.001 versus placebo, Wilcoxon test
≤21.08 (converted from VAS to Likert scale) for the WOMAC™
Function score. The time taken to achieve and maintain an ac-
ceptable symptom state (PASS) for all subsequent consecutive
visits until the end of the study was determined for each variable.
Kaplan-Meier (K-M) probabilities of achieving a PASS sustained
until the end of the 13-week treatment phase were estimated. K-
M probabilities were calculated up to the penultimate study visit
(scheduled at 8 weeks [Day 73]) because achievement of PASS
after this visit would be insufficient to demonstrate a sustained
effect. Pairwise treatment comparisons of K-M estimates were
evaluated using Wilcoxon tests.
Results: For OA pain intensity, patient’s global assessment of
disease activity, and the WOMAC™ Function sub-scale score, the
probability of achieving an acceptable symptom state, according
to the PASS criteria, sustained until the end of the 13-week
treatment phase, was significantly greater for lumiracoxib 100 mg
od (with or without initial dose) than for placebo. This was true
also for celecoxib 200 mg od. There was no significant difference
between celecoxib 200 mg od and either of the lumiracoxib
regimens for the achievement of sustained acceptable symptom
state for the three PASS criteria.
Conclusions: In terms of PASS criteria for OA pain intensity,
patients’ global assessment of disease activity, and WOMAC
function, treatment satisfaction sustained until the end of 13
weeks of treatment in OA patients is significantly more likely with
100 mg od lumiracoxib than with placebo. Lumiracoxib 100 mg
od and celecoxib 200 mg od showed similar efficacy, that was
considered clinically relevant to the patients, as assessed by
PASS.
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Purpose: During knee osteoarthritis (OA) several processes
influence the progression. Histology suggests that cartilage le-
sions cause focal thinning and denudation whereas generalized
OA causes gradual, global thinning. In this longitudinal study, we
investigated which of these processes that is most prominent
and evaluated two alternative cartilage thinning measures that
are focused towards global and focal thinning, respectively, for
their ability to monitor OA progression as defined by the Kellgren
& Lawrence score (KL).
Methods: A randomized population was selected with even
distribution among male and female with ages from 21 to 81
(mean 56) and BMI from 20 to 38 (mean 27). Both left and right
knees and both healthy and knees with varying degree of OA
were used giving a total of 249 knees in the study.
The KL score was determined from digital x-rays acquired in a
weight bearing position with the knees slightly flexed and the feet
in a fixed rotation.
MR scans were acquired using a sagittal Turbo 3D T1 sequence
on a 0.18T Esaote C-Span scanner with near-isotropic voxels and
slice thickness of 0.8mm. X-rays and MR scans were acquired
at baseline and after 21 months.
